Aim: To compare the functional outcome as well as elbow range of motion (ROM) after triceps splitting and triceps sparing approach for AO/OTA TYPE A distal humerus fractures. Materials and Methods: This is a prospective study done at our center between 2011 and 2014. A total of 50 patients presented with extra articular distal humerus fracture (AO/OTA 13 A2, 13A3). Exclusion criteria removed 16 patients from the study while 2 patients died due to medical comorbidities before the final follow up. Out of the remaining 32 patients, they were divided into two groups: triceps splitting (15 patients) and triceps sparing (17 patients). Elbow ROM, along with Disabilities of the Arm, Shoulder and Hand questionnaire scores, was compared between the two groups. Results: Triceps sparing group had greater elbow flexion (140.0 ± 4.0) compared to triceps splitting group (126.0 ± 10.0) with p < 0.001. Extension contracture was also significantly less in triceps sparing (5.0 ± 6.0) group as compared to triceps splitting group (24.0 ± 8.0) with p < 0.001. However, there was no statistically significant difference in terms of DASH scores between the two groups with DASH score being (24.28 ± 10.14) in the sparing group as compared to (30.41 ± 14.36) in the splitting group with p = 0.169. Conclusion: As compared to triceps splitting approach, triceps sparing approach results in better elbow ROM with less extension contracture, however both approaches result in similar functional outcome.
as well as triceps sparing approaches. Schildhauer et al. [1] description of triceps sparing approach is actually an extension of bilaterotricipital approach described by Alonso-Llames [2] . Triceps sparing approach avoids direct injury to the triceps and uses bloodless planes and this is the primary reason for improved elbow ROM and less post operative elbow contracture seen after this approach as compared to triceps splitting approach which involves splitting of the muscle and thus denervating a portion of the muscle.
Remia et al. [3] compared triceps splitting versus triceps sparing approach and they found no statistically significant difference in elbow ROM and triceps deficit. However, their study was done on intra articular distal humerus fractures (AO/OTA TYPE C). Numerous studies have assessed the functional outcome of patients after the two approaches but these studies included mostly AO/OTA TYPE C fractures [4] and moreover none of these studies directly compared the triceps sparing approach against triceps splitting approach. Few authors [5] [6] [7] have compared triceps split approach to olecranon osteotomy approach.
Emmanuel et al. [8] compared the outcomes after triceps splitting versus triceps sparing approach in extra articular distal humerus fractures (AO/OTA TYPE A) and they reported better elbow ROM and triceps strength with triceps sparing approach as compared to triceps splitting approach. However, both these approaches had similar functional outcome as per DASH scores. 
Materials and Methods

Surgical Approach
The triceps sparing approach was performed as described by Schildhauer et al. [1] where the triceps is elevated off the posterior border of intermuscular septum. The radial nerve was protected by tagging throughout the procedure and insertion of triceps onto the olecranon was not disrupted (Figure 1 ). The triceps split approach was done as described by Ziran et al. [9] in which the interval between the long and lateral head of triceps is located and separated to identify the medial head which is then split in such a fashion to maintain full thickness medial and lateral flaps (Figure 2 ). After the exposure, the fracture site was identified and reduction was done either with or without lag screws depending upon the fracture morphology and an extra articular distal humerus plate was applied. The wound was washed thoroughly with saline and closure was done in layers over the negative suction drain.
Post Operative Protocol
The dressing was done on 3 rd , 7 th and 10 th day with drain removal at first dressing and stich removal at 14 days. Elbow ROM was started as soon as the patients were comfortable. The patients were followed up there after every 2 months till
the clinical and radiological union occurred.
Final Assessment and Statistical Analysis
Elbow ROM which included the degree of flexion occurring at elbow joint and the degree of extension contracture was measured after the radiological and clinical union occurred using a hand held goniometer and was recorded.
Post-operative range of motion measures were done by an independent evaluator and not by the treating surgeon. DASH scores were recorded for assessment of functional outcome [10] . Elbow ROM and DASH scores were compared between the two groups using student t test where p < 0.05 was considered significant. The DASH questionnaire is given below in Table 1 . 
Results
Age and Sex
The mean age of the patients in triceps sparing group was 38.0 ± 5.0 while the mean age of the patients in triceps splitting group was 36.0 ± 6.0 with p value = 0.311 which was found to be statistically non significant. Out of the 15 patients in triceps splitting group, 7 were males and 8 were females while in the triceps paring group, out of 17 patients , 10 were males and 7 were females as shown in Table 2 . The p value for gender distribution was > 0.05 and was non-significant. 
Time to Union
The fractures in both the groups united uneventfully with no post operative radial nerve palsies in either group as shown in Figure 3 .
The mean time of union in triceps sparing group was 12.0 ± 3.6 months while the mean duration of union in triceps splitting group was 11.8 ± 2.8 with p value = 0.863, which was found to be statistically non significant. Radiological union was declared when three out of four cortices united on standard AP and lateral views and clinical union was confirmed when there was absence of pain or tenderness at fracture site.
Clinical Outcome
Triceps sparing group had greater elbow flexion (140.0 ± 4.0) compared to triceps splitting group (126.0 ± 10.0) with p = 0.001. Extension contracture was also significantly less in triceps sparing (5.0 ± 6.0) group as compared to triceps splitting group (24.0 ± 8.0) with p < 0.001.
Functional Outcome
The patients in both the groups were given DASH questionnaires which was assessed at the final follow up. However, there was no statistically significant difference in terms of DASH scores between the two groups with DASH symptom score being (24.28 ± 10.14) in the sparing group as compared to (30. 41 ± 14.36) in the splitting group with p = 0.169.
Discussion
The aim of this study was to compare the clinical and functional outcome of extra-articular distal humerus fractures treated with triceps splitting and triceps sparing approaches. The true triceps sparing technique described by Schildhauer [1] is actually an extension of bilaterotricipetal approach described by Alonso-Llames [2] . Other approaches which were described by different authors [11] [12] were actually triceps reflecting approaches as they involved detachment of a part of extensor mechanism from the olecranon. But in true triceps sparing approach the triceps is not detached from olecranon and so theoretically less injury is caused to triceps muscle and this may help to reduce elbow contracture post operatively.
Various authors have compared the triceps splitting approach with olecranon osteotomy approach and have reported favorable results [5] [6] [7] . The triceps split approach does not utilize a true internervous intermuscular plane and theoretically can lead to greater scar formation but one study reported that triceps split approach does not appear to cause significant muscle dysfunction [11] .
Remia et al. [3] directly compared a triceps sparing approach to a triceps splitting approach. They used triceps spring approach described by Bryan and Morrey [12] in nine of their patients with AO/OTA TYPE C distal humerus fractures and triceps splitting approach in 6 patients with AO/OTA TYPE C distal humerus fractures. They concluded that there was no difference in elbow ROM or triceps deficit.
Emmanuel et al. [8] The limitations of this study are that sample size is small and the choice of surgical approach was based on discretion of treating surgeon.
Conclusion
Both the triceps splitting as well as triceps sparing approach can be used to treat extra articular distal humerus fractures (AO/OTA TYPE A). Both the approaches result in similar functional outcome but triceps sparing approach results in better elbow ROM and less extension contracture in the final follow up. We therefore recommend triceps sparing approach for treating extra articular distal humerus fractures based on our study.
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